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TaHMep c nporpaMMH~M ynpaeneH~eM e cTaHAapTe KAMAK 

On~c~eaeTcR 6noK TaHMepa, e~nonHeHH~H Ha 6aae ~HTerpanb 
H~x M~KpocxeM TTn e cTaHAapTe KAMAK. TaHMep coAepm~T ecTpo
eHH~H KBap~eB~H reHepaTop C 4aCTOTOH 10 Mr~., ABa nporpaMMHO
ynpaBJ1ReM~X AB0~4H~x Aen~TenR 4aCTOT~, C4eTH~H ~ B~XOAHOH pe
r~cTp~ BpeMeHH~X KaHaJlOB. nep~OA BpeMeHH~X OTMeTOK MOmHO 
~3MeH~Tb e A~anaaoHe OT 1 MKc. AO 16 c. OH aaAaeTcR een~4~
HaM~ A~ Bno ~opMyne T=(2A+B·2A-a )MKC., rAe A= 3 7 23, 
B =. 1 .;. 8. np~ A < 3 nep~OA T = B MKC. 

onoK ~cnonbayeTCR e Ka4ecTee ~3Mep~TenR epeMeHHoro pacnpe
AeneH~R co6~T~H OTHOC~TeJlbHo o6~ero ~Mnynbca "CTapT11 , reHe
paTopa TaKTOB~X ~MnyJlbCOB ~ T.A. 

Pa6oTa B~nonHeHa B na6opaTop~~ RAePH~X peaK~~H 0~~~-

Coo6weHHe 06b8.1lHH8HHOr'O HHCTHTYT8 ll.ll8pHbiX HCCne.QOB8HHA, lly6Ha 1979 

Nefediev O.K., Chelnokov L.P. 13 - 12767 

Program Controlled Timer in CAMAC Standard 

A CAMAC timer unit performed on the base of TTL integ
ral circuits is described.The timer contains a built in crys
tal-controlled oscillator of 10 mHz frequency,two program 
controllable binary frequency dividers,counting and output 
registers of time channels.Time periods vary from 1 mks to 
16 s and are defined by A and B value over T=(2A+B·2A-a) mks 
formula, where A=3-23, B=1-8. At A<3 T=B mks.The unit could 
be applied as interval timer, event timer or time of day 
clock etc. 

The investigation has been' performed at the Laboratory 
of Nuclear Reaction~, JINR. 
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Paapa6oTaHH~H e cTaHAapTe KAMAK TaHMep BXOA~T e KoMnneKT 
3neKTpOHH~X 6noKOB ~3Mep~TenbH~X MOAYneH AnR MHOrOMepHoro 
aHan~aa. AaHH~H 6noK ~cnonbayeTCR e Ka4eCTBe ~3Mep~TenR epe
MeHHoro pacnpeAeneH~R co6~T~H OTHoc~TenbHO ~Mnynbca "CTapT", 
reHepaTopa TaKTOB~X ~MnyJlbCOB nporpaMM~pyeMOH 4aCTOT~ ~ C4eT-
4~Ka peanbHoro epeMeH~. 

0TJ1~4~TeJ1bH~M~ OC06eHHOCTRM~ 3TOrO TaHMepa OTHOC~TeJlbHO 
paapa6oTaHH~X paHee, Hanp~Mep,B flH~ / l / RBJ1R~TCR: 

1. nporpaMMHaR ynpaenReMOCTb w~p~HOH epeMeHH~x KaHanoe, 
2. AononH~TeJlbHoe "nnaeHoe11 AeneH~e 4aCTOT~ BHYTP~ AB0~4-

Horo epeMeHHoro ~HTepeana. 
8 COCTaB TaHMepa BXOART /eM. p~c./: 
a/ Keap~ee~H reHepaTop ~Mnynbcoe c 4aCTOTOH 10 Mr~.; 
6/ AB0~4H~H "rpy6~H 11 Ae11~Te11b 4aCTOT~ /24 pa3PRAa/; 
e/ AB0~4H~H "nnaeH~H 11 Ae11~Tenb 4aCTOT~ /ynpaenReM~H pe

r~cTp AOC4eTa - 4 pa3PRAa/; 
r/ ynpaBnR~~H per~CTP W~P~H~ epeMeHH~X KaHaJlOB /8 paa-

PRAOB/; 
AI Aew~~paTop w~p~H~ epeMeHH~x KaHanoe; 
e/ C4eTH~H per~cTp BpeMeHH~X KaHaJlOB /12 pa3PRAOB/; 
m/ B~XOAHOH per~cTp BpeMeHH~X KaHaJlOB /12 pa3PRAOB/; 
a/ Aew~~paTop KoMaHA KAMAK c ~yHK~~oHaJlbHOH nor~KoH; 
~1 Tp~rrep~ nycKa, aanpoca o6cnym~eaH~R ~ MacK~poeaH~R. 
3anyCK ~ OCTaHOB TaHMepa npo~3BOARTCR TpeMR cnoco6aM~: 
1. epy4HY~, OT KHOnOK "nycK11 ~ 11CTon11 /pem~M OTJlaAK~/; 
2. A~CTaH~~OHHO, OT 3Kcnep~MeHTaJ1bHOH annapaTyp~; 
3. nporpaMMHO, no KOMaHAaM KAMAK. 
AJ1rop~TM ynpaBJleH~R TaHMepOM 3aB~C~T OT pem~MOB pa60T~ 

~3Mep~Te11bHoro MOAY11R. Heo6xoA~M~e napaMeTp~ AnR 6noKa MOmHo 
3aAaTb, ~cnonb3YR A~anoroe~H ~em~M onepa~~OHHOH c~cTeM~ 

~3Mep~TeJ1bHoro MOAY11R 10m1TEP 2! Cne~~an~a~poeaHH~H R3~K 
o6~eH~R C~CTeM~ /R3~K A~PeKT~B/ n03BOJ1ReT nOJ1b30BaTeJ1~ Ha
CTPO~Tb 3J1eKTpOHH~e 6J10K~, B~4aR TaHMep, Ha Tpe6ye~H pe
m~M pa6oT~. 

3 



_L_ 

~I I rt> I 
~ 

~ 
~ 
I-: 

~ 
t..: 

~ 
J-L 

1.!. 
~ 

l 
.£ 

w,~ 

PHc. 6noK-cxeMa TaAMepa e cTaHAapTe KAMAK. 

4 

~ 

I= ) 

• 

HanpHMep, npH aMnnHTYAHO-aMnnHTYAHOM aHanH3e (A x A) 
TaHMep pa6oTaeT B Ka4eCTBe 4aCOB peanbHOrO BpeMeHH. nepeA 
Ha4anoM 3KcnepHMeHTa nonb30BaTenb npHKa3oM AA 3aAaeT epeMR 
3KCn03H4HH /4aCbl, MHHYTbl, CeKYHAbl/. 11x 3Ha4eHHR 3anOMHHaiOTCR 
B Tpex R4eHKax onepaTHBHOH naMRTH 3BM /c4eT4HKaX CyMMapHoro 
epeMeHH/ . nocne Bb1Aa4H npHKa3a SA /3anycK aHanH3a/ Ha4HHa
eTcR OTC4eT BpeMeHHOH 3KCn03H4HH. npH OKOH4aHHH OTC4eTa 04e
peAHOH BpeMeHHOH KOHCTaHTbl TaHMep reHepHpyeT nporpaMMHpOBaH
Hble npepbiBaHHR AnR MHHH-3BM,Bb13b1BaR APaHBep peanbHOro epeMeHH. 
B AaHHOH nporpaMMe B TaAMep 3aHOCHTCR Tpe6yeMaR WHPHHa epe
MeHHoro KaHana, npOH3BOAHTCR npHpa~eHHe COAepmHMOrO C4eT4H-
Ka 06~ero BpeMeHH, H TaHMep 3anycKaeTCR AnR OTC4eTa 04epeA
HOH BpeMeHHOH KOHCTaHTbl. 

npH aMnnHTYAHO-BpeMeHHOM aHanH3e (A x T) TaHMep HCnonb3y
eTCR B Ka4eCTBe H3MepHTenR BpeMeHHbiX pacnpeAeneHHH C06b1THH. 
nepeA Ha4anoM 3KcnepHMeHTa nonb30BaTenb npHKa3oM AT c Tene
TaAna CpeAH PRAa napal~eTpOB 3aAaeT 3Ha4eHHe nepHOAa KOAOBbiX 
HMnynbCOB /wHpHHy BpeMeHHbiX KaHanoe/. 3TOT nepHOA MOmeT 
MeHRTbCR B AHana30He OT 1 MKC. AO 16 C. C K03$$H4HeHTOM 
AeneHHR 4aCTOTbl K- 2 A+ B· 2A-a, rAe 23~ A >... 3, B =1-8. 
npH A < 3 K03$$H4HeHT AeneHHR 4aCTOTbl K,.B. 3Ha4eHHR 4HCen 
A H B onpeAenRJOTCR noAnporpaMMOH TA~MEP onepa4HOHHOH CHCTe
Mbl toni1TEP, H KOA "AB" 3aHOCHTCR .e ynpaBnRJO~HH perHCTp WH
pHHbl epeMeHHbiX KaHanoe. 4Hcno A 3anHcbleaeTCR no wi-IHaM Ma
rHcTpanH W 1- W5 , a 4Hcno B- no WHHaM MarHcTpanH W6-W8. 
nocne Bb1Aa4H npHKaaa SA e TaAMep OT 3KcnepHMeHTanbHoA ycTa
HOBKH Ha4HHaJOT nOCTynaTb CHrHanbl 11 CTapT11

, HHHLIHHPYIO~He Ha-
4ano 4HKnOB H3MepeHHR /Ha4ano BpeMeHH OTC4eTa/. npH 3TOM 
TpHrrep nyCKa ycTaHaBnHBaeTCR B COCTORHHe 11 111

, H pa3pewaeTCR 
H3MepeHHe aMnnHTYA C06b1THH B COBnaAeHHH C epeMeHeM HX nORBne
HHR. 

113MepReMbiH BpeMeHHOH HHTepean T AnR KamAOrO C06bJTHR on
peAemteTCR KOnH4eCTBOM KOAOBbiX HMnynbCOB N , KOTOpbJe C nepHo
AOM t nocTynaJOT C AenHTeneA 4aCTOTbl Ha C4eTHbiH perHCTP Bpe
MeHHbiX KaHanOB H 3aTeM C He6onbWOH 3aAepmKOH nepeAaJOTCR B 
BbiXOAHOH perHCTp. AnR KamAOrO perHCTpHpyeMoro C06biTHR 3Ha-
4eHHe BpeMeHHOrO KOAa COOTBeTCTByeT BpeMeHH ero nOCTynneHHR 
s aHanoro-4H$poeoA npeo6paaoeaTenb /AUn/ . OHo coxpaHReTcR e 
BbiXOAHOM perHcTpe AO KOH4a o6cnymHBaHHR AUn /nepeAa4a H3 
C4eTHOro perHCTpa TaHMepa B BbiXOAHOH perHCTp Ha 3TO BpeMR 
6IiOKHpyeTCR/. 

npH nepenonHeHHH C4eTHOrO perHCTpa 4HKn H3MepeHHR npeKpa
~aeTCR /TpHrrep nycKa ycTaHaBnHBaeTCFI B 11 011 AO npHXOAa B TaH
Mep o4epeAHoro cHrHana "CTapT"/. 
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C4eT4HK-TaHMep e~nonH~eT cneAY~He KoMaH~ KAMAK: 

1. NA(O) F(2) - 4TeHHe COAeP>KHMoro B~XOAHoro perHCTpa Ha 
WHHbt; 

2. NA(O)F(16) - aanHcb ynpaen~ro~ero cnoea "AB'' e cooTBeT-
CTBHH C Tpe6yeMOH WHPHHOH epeMeHH~X KaHanoe; 

3. NA(O)F(S) - npoeepKa HanH4H~ aanpoca; 
4. NA(O)F(lO) - c6poc TPH rrepa aanpoca; 
5. NA(O)F(25) - aanycK TaHMepa; 
6. NA(l)F(25) - ocT a Hoe TaHMepa; 
7. NA(O)F(26) - ycTaHOBKa e 11 111 TpH rrepa MacKHpoeaHH~; 
8. NA(O)F(24) - ycTaHoeKa e 11 011 TpHrrepa MaCKHpoeaHH~ . 

B COCTaBe annapaTH~X cpeACTB H3MepHTenbHOrO MOAYn~ MHOro
MepHoro aHanHaa TaHMep HcnonbayeTc~ e na6opaTOPHH An~ npo
BeAeHH~ 3KCnepHMeHTOB no H3MepeHHIO nepHOAOB nonypacnaAa H30-
MepoB H H30Tonoe, a TaK>Ke e Ka4ecTee c4eT4HKa peanbHoro epe
MeHH. 
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